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“I wish I was home", she said miserably. 
She tried so hard to be brave, to be fierce as a wolverine and 
all, but sometimes she felt she was a little girl after all.  
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General abstract  
The main objective of this thesis, presented as a compendium of publications, was 
to provide insight into the problem of non-adherence to cardiac rehabilitation (CR) 
programs in women. This thesis contains four chapters.  
Chapter 1 presents an overview of cardiovascular disease and its risk factors. In 
addition, a description of secondary prevention strategies and adherence issues are 
reviewed. Finally, the research questions and objectives of the thesis are presented.  
Chapter 2 is composed of three articles. Article I aimed to synthesize evidence 
about factors associated with non-adherence to CR programs. For this purpose, a 
systematic review of prospective cohort studies that evaluated the factors 
associated with nonparticipation in and/or dropping out from CR programs was 
carried out. Cohort studies were identified through electronic databases, reference 
lists were checked, and experts were consulted. Methodological quality was 
assessed and outcomes were extracted in duplicate. In the systematic review, 43 
prospective cohort studies were included, with a total sample of 63,197 patients 
from three continents (Europe, America, and Oceania) and from ten countries 
(Australia, Belgium, Canada, Denmark, Ireland, New Zealand, Poland, Switzerland, 
the United Kingdom, and the United States). Factors associated with 
nonparticipation in/and dropout from CR were grouped into six-level categories: 
intrapersonal factors, clinical factors, interpersonal factors, logistical factors, CR 
program factors, and health system factors. We found that clinical factors, CR 
program factors, and health system factors were mainly assessed as factors 
associated with nonparticipation in CR. Moreover, we found differences between the 
factors associated with nonparticipation in and dropout from CR programs. 
 
xiii 
Article II aimed to synthesize the evidence about barriers reported by women with 
cardiovascular diseases affecting their nonparticipation in and/or dropping out 
from CR programs. For this purpose, a systematic review of studies that evaluated 
the barriers perceived by women with cardiovascular diseases associated with their 
nonparticipation in and/or dropping out from CR programs was carried out. Studies 
were identified through electronic databases, reference lists were checked, and 
experts were consulted. Methodological quality was assessed and outcomes were 
extracted in duplicate. Twenty-four studies (17 descriptive, six qualitative, and one 
randomized controlled trial) were included in the systematic review. Barriers were 
grouped into five broad categories: intrapersonal barriers (self-reported health, 
health beliefs, lack of time, motivation, and religious reasons); interpersonal 
barriers (lack of family/social support and work conflicts); logistical barriers 
(transport, distance, and availability of personal/community resources); CR 
program barriers (services offered, group format, exercise component, and CR 
sessions); and health system barriers (lack of referral, cost, negative experiences 
with the health system, and language). Differences between the barriers related to 
nonparticipation in and dropout from CR programs were found. 
Article III aimed to describe the barriers women faced regarding dropout from CR 
programs. For this purpose, a qualitative study that described the reasons for 
women’s dropout from CR from the perspective of both women and cardiovascular 
professionals was conducted with semi-structured interviews and a focus group. 
Five general themes were identified that illustrated reasons for dropout from CR 
among women: intrapersonal reasons (self-reported health, self-reported mental 
health, health beliefs); interpersonal reasons (family caregiver role, work conflicts); 




the objective of CR, exercise component, inconvenient timing, CR equipment); and 
health system reasons (financial assistance for transport, long waiting list). 
Cardiovascular professionals identified similar barriers to CR completion in women.  
Chapter 3 reports a general discussion based on the three articles. Overall, non-
adherence process is complex. The results of this thesis show that women are at 
higher risk for CR non-adherence, facing barriers that might influence both 
nonparticipation in and dropout from CR. In addition, strengths and limitations of 
the present dissertation are provided. 
Finally, Chapter 4 provides conclusions, future research lines and practical 
implications to address the problem of non-adherence to CR programs in women. 
Health system policies should contemplate gender-specific issues in CR. The results 
of this thesis will enable policy makers to design specific strategies to maximize 
participation and completion of CR in women. 
The articles included in this dissertation have either been published, in press or in 
review to high impact international journals indexed in Journal of Citation Reports 
first quartile. They have been included in this dissertation in their published or 
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1.1.  Cardiovascular diseases 
Cardiovascular diseases are a group of disorders of the heart and blood vessels. A 
common pathogenic mechanism in of all cardiovascular diseases is atherosclerosis, 
and its evolution is influenced by several well-established risk factors. 
Cardiovascular diseases include coronary heart disease, cerebrovascular disease, 
peripheral arterial disease, rheumatic heart disease, congenital heart disease, deep 
vein thrombosis, and pulmonary embolism (World Health Organization [WHO], 
2017a). Coronary heart disease is the most common type of heart disease, and it 
may make everyday activities more difficult, impair sexual function, and cause a 
decrease in health-related quality of life (Anderson & Taylor, 2014).  
Regarding the definition and treatment of cardiovascular diseases, the American 
Heart Association (AHA) introduced the concept of cardiovascular health (Lloyd-
Jones et al., 2010), defined as: 
“The absence of clinically manifest cardiovascular diseases together with the 
simultaneous presence of optimal levels of all seven metrics, including not 
smoking and having a healthy diet pattern, sufficient physical activity, normal 
body weight, normal levels of total cholesterol, blood pressure, and fasting 
blood glucose, in the absence of drug treatment” (Benjamin et al., 2017, p. 16) 
Cardiovascular health is characterized by these seven metrics, called Life’s Simple 7 
(AHA, 2017). Cardiovascular health is a continuum and is thus represented as being 
ideal, intermediate, or poor for each of the seven metrics. In addition to the 
traditional treatment of cardiovascular disease, this concept focuses on prevention 




1.1.1. Prevalence and mortality 
From 2011-2014 in the United States, the total prevalence rate of cardiovascular 
diseases was 36.6% (37.4% for men and 35.9% for women), which is similar in both 
genders between 40 to 59 years of age (39.4% women and 41.4% men) but, at >80 
years, women have a higher prevalence (86.5%) than men (84.4%) (Benjamin et al., 
2017). In addition, heart disease prevalence is greater among those with lower 
education and who are unemployed (Benjamin et al., 2017). In Europe, age-
standardized prevalence rates for cardiovascular disease were higher in men (7,147 
per 100.000) than in women (5,612 per 100.000). In Spain, age-standardized 
prevalence rates were also higher in men (5,781 per 100.000) than in women (4,593 
per 100.000) (Wilkins et al., 2017). To the date, there are no data on prevalence rates 
in cardiovascular diseases in Andalusia.  
According to the WHO, cardiovascular diseases are the leading cause of death, 
accounting for more than 17 million deaths per year, representing 46.2% of non-
communicable disease deaths (see, Figure 1) (Lozano et al., 2012; WHO, 2017b). 
Worldwide, cardiovascular diseases accounted for 24.4% of deaths among women 
and 33.5% for men (Roth et al., 2017). 
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Figure 1. Global distribution of cardiovascular disease mortality rates in both genders (age 
standardized, per 100,000 persons). Retrieved from http://www.who.int/gho/ncd/en/ 
In Europe, mortality rates show wide geographic inequality with more than four 
million deaths each year due to CVD, accounting for 45% of all deaths (Townsend et 
al., 2016; Wilkins et al., 2017). Data from Europe shows that Denmark and Norway 
have the lowest rates of cardiovascular disease mortality, joining other countries 
such as Spain, Portugal, the Netherlands, and France (Nichols, Townsend, 
Scarborough, & Rayner, 2014). In Europe, estimated deaths from cardiovascular 
disease were higher among women (49%) than among men (40%) (Townsend et 





Figure 2. Proportion of deaths from cardiovascular diseases in males (left) and females 
(right). Reproduced from Mendis, S., Puska, P., & Norrving, B. (Eds). (2011). Global Atlas on 
Cardiovascular Disease Prevention and Control. 
Despite prevalence is higher in men, in 2016 in Spain, cardiovascular diseases 
caused 29.17% of overall deaths (53.82% women) and in Andalusia represented 
32.12% (54.33% women) (Inventario de operaciones estadísticas, 2017) (see 
Figure 3). Regarding the association between mortality and age, the proportion of 
deaths increased with age. Specifically, deaths before age 75 accounted for 35%, 
while deaths before age 65 accounted for 29% (Townsend et al., 2016). Mortality 
rates increase up to 71.43% in people over 80 years of age (45.09% for women and 
26.32% for men) (Nichols et al., 2014). In addition, sociodemographic 
characteristics were associated with cardiovascular diseases mortality where 
countries with better sociodemographic characteristics showed a cardiovascular 
disease mortality reduction (Roth et al., 2017).  
 




Figure 3. Overall deaths from cardiovascular diseases in Spain. Reproduced from Inventario 
de operaciones estadísticas, 2017.  
Cardiovascular disease mortality has been declining. This decline first appeared 
during the late 1970s. Despite an increase in cardiovascular diseases burden, the 
adjusted mortality continues to decline, primarily as a result preventive 
interventions and rehabilitation (Allender, Scarborough, O’Flaherty, & Capewell, 
2008; Gaziano, Bitton, Anand, Abrahams-Gessel, & Murphy, 2010). Due to the efforts 
of primary and secondary prevention and the management of risk factors, the rate 
of cardiovascular diseases mortality has declined in several countries including the 
United States, Australia, and most European countries including Spain (Australian 
Institute of Health and Welfare, 2017; Institute for Health Metrics and Evaluation, 
2018; Nichols et al., 2014; Roth et al., 2017; Sidney et al., 2016). Moreover, the rate 
of hospitalizations due to cardiovascular diseases has increased in most countries 
(Nichols et al., 2014) and morbidity is rising, with increasing numbers of myocardial 




Cardiovascular diseases are the leading causes of loss of Disability-Adjusted Life 
Years (DALY) globally, accounting for 10% of total DALYs in low- and middle-
income countries and up to 18% in high-income countries (Mackay & Mensah, 
2017). In Europe, cardiovascular diseases were the main cause of DALYs (24.1% 
men and 22.1% women). Specifically, in Spain, cardiovascular diseases accounted 
for 15.6% of DALYs (16.14% men and 13.93% women) (Institute for Health Metrics 
and Evaluation, 2018).  
1.1.2. Risk factors for cardiovascular diseases 
A risk factor is “any attribute, characteristic or exposure of an individual that 
increases the likelihood of developing a disease or injury” (WHO, 2017c). As noticed 
early in the 1960s, cardiovascular diseases are multifactorial diseases with several 
factors identified (Dawber & Kannel, 1966). These factors can be grouped into three 
categories: causal factors, conditional factors, and predisposing factors. Causal 
factors have predictive power in the development of a cardiovascular disease. These 
factors are cigarette smoking, elevated blood pressure, elevated cholesterol, 
diabetes mellitus, and age. Conditional factors are associated with an increased risk 
of cardiovascular disease such as elevated triglycerides or elevated homocysteine. 
Finally, predisposing factors are those that worsen the independent impact on 
cardiovascular disease and include family history of cardiovascular diseases, 
obesity, physical inactivity, ethnic characteristics, and psychosocial factors (Grundy, 
Pasternak, Greenland, Smith, & Fuster, 1999). Following the presence of several risk 
factors, the Framingham Heart Study introduced the concept of multivariable risk 
assessment for cardiovascular diseases (Mahmood, Levy, Vasan, & Wang, 2013). The 
management of risk factors such as elevated blood pressure, smoking, overweight, 
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diabetes, and elevated cholesterol reduces recurrent events and improves quality of 
life in patients with cardiovascular diseases.  
Results from several projects and studies have highlighted the potential of 
cardiovascular disease prevention. One of the main findings of the MONICA project 
was that two thirds of the change in coronary mortality could be attributed to 
changes in risk factors (Tunstall-Pedoe et al., 1999). Specifically, more than the 50% 
of the cardiovascular disease mortality reduction is related to changes in risk factors 
(Perk et al., 2012). The INTERHEART study was a global case-control study that 
included 52 countries worldwide with the aim of assessing the effect of nine 
modifiable risk factors for myocardial infarction including smoking, hypertension, 
diabetes, waist-to-hip ratio, dietary pattern, physical activity, alcohol consumption, 
blood apolipoproteins, and psychosocial factors (Yusuf et al., 2004). These authors 
found that the modification of these nine risk factors might reduce the burden of 
coronary heart disease by 90%. In Europe, with the aim of evaluating guidelines on 
cardiovascular disease prevention, EUROASPIRE surveys were conducted in 1995-
1996 assessing lifestyle, risk factors, and therapeutic management of coronary 
patients from 24 European countries (EUROASPIRE study group, 1997). These 
cross-sectional surveys found that the potential for secondary prevention of 
cardiovascular diseases is underused, with a large number of patients with 
inadequate risk factor control, not achieving guideline standards for secondary 
prevention (Kotseva et al., 2009; Kotseva et al., 2010; Kotseva et al., 2016).  
The presence of risk factors such as diabetes, smoking, cholesterol, and blood 
pressure influence lifetime risk of developing a cardiovascular disease (Berry et al., 




high recurrence of a new myocardial infarction (15% in men and 22% in women) 
(Roger et al., 2011). Different studies such as EUROASPIRE IV, in which Spain is 
included, and PURE have demonstrated a high prevalence of undertreatment of risk 
factors in coronary patients in several regions of the world (Kotseva et al., 2016; Teo 
et al., 2013). 
As mentioned above, to achieve effective prevention of cardiovascular diseases, 
cardiac guidelines highlighted the assessment of risk factors, enabling the 
adaptation of the prevention programs individually (Smith et al., 2011). 
Traditionally, the literature has focused on the following major risk factors:  
1. Elevated blood pressure 
The prevalence of hypertension was estimated to be 34.0% (men 34.5%, 
women 33.4%), and is increased in those ≥60 years of age (67.2%) (Benjamin 
et al., 2017). However, the prevalence of high blood pressure is greater 
among women ≥65 years of age than among men, and is more than twice as 
high in postmenopausal women than in premenopausal women (Benjamin 
et al., 2017; Mosca, Barrett-Connor, & Wenger, 2011; Pimenta, 2012). A 
recent meta-analysis of 124 cohort studies comparing the gender-specific 
associations between systolic blood pressure and the risk of cardiovascular 
disease found a similar association between systolic blood pressure and the 
risk of CVD in women and men (Peters, Huxley, & Woodward, 2013).  
2. Cigarette smoking 
Overall smoking rates have been declining over the past decade (WHO, 
2017d). The global prevalence of smoking is higher in men than in women 
(48% vs 10%) (Hitchman & Fong, 2011). Notwithstanding, women have a 
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50% greater risk of coronary heart disease due to smoking compared with 
men (Huxley & Woodward, 2011). Authors found that the pooled adjusted 
female-to-male relative risk ratio of smoking compared with non-smoking 
for coronary heart disease was 1.25 (95% CI: 1.12-1.39; p≤0.001). Moreover, 
the risk of coronary heart disease in women increased by 2% for every 
additional year (p=0.03) (Huxley & Woodward, 2011).  
3. Type 2 Diabetes Mellitus 
Low-income countries showed the lowest prevalence of type 2 diabetes 
mellitus (Mendis et al., 2011). Specifically, type 2 diabetes mellitus is a more 
powerful coronary heart disease risk factor in women than in men 
(Appelman, van Rijn, ten Haaf, Boersma, & Peters, 2015). In a meta-analysis, 
authors found that diabetes doubled the risk of coronary heart disease in 
men (RR: 2.13 [95% CI: 1.82-2.56]) and almost tripled the risk in women (RR: 
2.82 [95% CI: 2.35-3.38]) (Huxley, Barzi, & Woodward, 2006). Regarding age, 
diabetes in women under the age of 60 is more strongly associated with MI 
than in those over the age of 60 (OR: 5.69 [95% CI: 4.36-7.42] vs OR: 3.71 
[95% CI: 3.10-4.45]) (Anand et al., 2008). 
4. Overweight and obesity 
Levels of obesity are usually higher in men in high-income countries, while 
the contrary is more common in low- and middle-income countries 
(Appelman et al., 2015). Higher body mass index values were associated 
with higher risk of cardiovascular disease (HR: 1.07 [95% CI: 1.03-1.11]) 
(Wormser et al., 2011), and with higher cardiac mortality among women 
(HR: 1.71 [95% CI: 1.63-1.80)] than in men (HR: 1.38 [95% CI: 1.33-1.44]) 






Higher levels of high-density lipoprotein cholesterol are associated with 
lower risk of coronary heart disease mortality in men (21%) and women 
(26%) (Farzadfar et al., 2011). In women, raised cholesterol appears after the 
menopausal period and is higher than in men (Maas & Appelman, 2010). 
As has been pointed out, there are gender differences in risk factors. Specific risk 
factors for cardiovascular disease in women will be addressed in the next section. 
1.1.3. Risk factors for cardiovascular disease in women 
In 1985, the first report specifically focused on women’s health was published 
(Women’s Health, 1985). In 1999, the AHA developed the first women-specific 
clinical recommendations for cardiovascular disease prevention (Mosca et al., 
1999). Since the 1990s, several cardiovascular disease guidelines for women have 
been published (Mosca et al., 2007; Mosca, Benjamin et al., 2011; Mosca, Hammond, 
Mochari-Greenberger, Towfighi, & Albert, 2013; Raeisi-Giglou et al., 2017). These 
gender-specific statements provide opportunities to improve cardiovascular health 
care for women. As mentioned above, determinants for cardiovascular diseases are 
similar among men and women, but there are gender-specific implications 
(Engberding & Wenger, 2013; Mosca, Barrett-Connor et al., 2011). In a report on 
gender differences in risk factor distributions in the INTERHEART study, the 
authors found that hypertension, diabetes, and physical activity were more strongly 
associated with myocardial infarction in women compared to men (Anand et al., 
2008). In addition, the progress of cardiovascular disease is different across 
genders. Women have a poorer cardiac risk profile compared to men (34.9% vs 
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29.5%, p<0.001). These differences between genders decrease in patients younger 
than 70 years of age (35.8% vs 31.6%, p=0.01) and those with higher educational 
levels (32.5% vs 29.8%, p=0.005) (de Smedt et al., 2016). 
The scientific evidence has shown a specific cardiac profile exclusive to women such 
as being older and having more comorbidities than men (Mosca et al., 2000; Regitz-
Zagrosek et al., 2016), adverse pregnancy outcomes, menopause, or higher 
prevalence of depression (García et al., 2016; Lichtman et al., 2014; Roger et al., 
2011). The presence of risk factors, such as abnormal lipids, hypertension, type 2 
diabetes mellitus, or smoking, in women before the age of 60 should be used as 
indicators of primary prevention for a cardiovascular disease (Anand et al., 2008). 
These gender differences may influence the management of the risk factors in 
women. The literature has focused on the following women-specific risk factors: 
1. Age 
The mean age of onset of cardiovascular disease is almost ten years later in 
women than in men. This is related, at least, in part, to the decline in 
hormone concentrations during the menopausal period (Anand et al., 2008; 
Dallongeville et al., 2010; Mosca et al., 2000).  
2. Preeclampsia  
Incidence rates of preeclampsia are between 3% and 10%, and are related to 
other predisposing disorders such as hypertension, diabetes, or obesity 
(Duley, 2009). A meta-analysis found that the relative risk of coronary heart 
disease in women with preeclampsia was almost twice as high as in women 
with a normotensive pregnancy (RR: 2.1 [95% CI: 1.86-2.52]) (Bellamy, 




3. Gestational diabetes mellitus 
The prevalence of gestational diabetes mellitus is between 3% and 5%. 
Gestational diabetes mellitus increases the risk of developing type 2 diabetes 
mellitus and hypertension. A recent systematic review found that the effect 
of gestational diabetes mellitus on the incidence of cardiovascular diseases 
independent of other risk factors remained inconclusive (Archambault, Arel, 
& Filion, 2014).  
4. Menopause 
Two meta-analyses found that early menopause (<50 years) was an 
independent predictor of coronary heart disease (RR: 1.38 [95% CI: 1.15-
1.35]) (Atsma, Bartelink, Grobbee, & van der Schouw, 2006), even after 
adjustment for traditional cardiovascular diseases risk factors (HR: 2.08 
[95% CI: 1.17-3.70]) (Wellons, Ouyang, Schreiner, Herrington, & Vaidya, 
2012). In addition, a recent meta-analysis found a higher risk of 
cardiovascular disease mortality in early menopausal women (RR: 1.19 [95% 
CI: 1.08-1.31]) (Muka et al., 2016). 
5. Depressive symptoms 
Global depression prevalence is more common among women (5.1%) than 
among men (3.6%) (WHO, 2017e). Depression accounts for almost 30% of 
the attributable risk of myocardial infarction, and patients with depression 
have 2.2 increased mortality risk (Rosengren et al., 2004; Watkins et al., 
2013). EUROASPIRE IV shows that the prevalence of depressive symptoms 
in women with cardiovascular disease is higher (30.6%) than in men (19.8%) 
(Pogosova et al., 2017). Depressive symptoms may affect cardiac outcomes 
due an increase in high-risk behaviors, such as smoking, sedentary lifestyle, 
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non-adherence to prevention measures, or delay in seeking treatments 
(Lichtman et al., 2014).  
The lower rates of treatment to guidelines observed in women may be explained by 
sex-based differences in symptoms. Studies found that women report throat, back, 
jaw, and neck discomfort; recall more previous symptoms; experience chest pain 
that is less specific; and have more nausea, dyspnea and extreme fatigue (Mackay, 
Ratner, Johnson, Humphries, & Buller, 2011; Patel, Rosengren, & Ekman, 2004). In 
addition, women are usually less able to recognize and identify cardiovascular risk 
factors (Mosca et al., 2013). Nevertheless, it seems that the belief that the symptoms 
are cardiac in origin leads to seeking emergency and medical more quickly. Because 
women recall more symptoms it might make it difficult for them to accurately 
perceive these symptoms as a cardiac problem (Maas & Appelman, 2010; Patel et al., 
2004).   
In summary, although cardiovascular morbidity and mortality have been reduced it 
remains the first noncommunicable cause of death. Assessment and treatment of 
risk factors have been highlighted. In this context, preventive strategies are of the 





1.2.  Preventive strategies and cardiac rehabilitation  
1.2.1. Preventive strategies 
One of the current aims of the European Society of Cardiology, the AHA, and the 
American College of Cardiology Foundation, among other associations, is to improve 
the practice of preventive cardiology. Preventive strategies for cardiovascular 
diseases include prevention of clinical manifestations of cardiovascular diseases 
(primary prevention) and aggressive risk factor control which can have an impact 
on preventing recurrences of the disease (secondary prevention) (Wong, 2015).  
In primary prevention context, several implementation and evaluation guidelines 
have been developed to improve the management of both risk factors and 
cardiovascular disease. According to the most recent National Institute for Health 
and Care Excellence (NICE) guideline for primary prevention in cardiovascular 
disease, identification of individuals with non-modifiable or modifiable risk factors 
should be undertaken through primary care (NICE, 2014). After identifying those 
people at high risk for cardiovascular disease, lifestyle changes or even lipid 
modification therapy strategies should be implemented. The OASIS randomized trial 
found that adherence to recommendations for diet, smoking, and exercise were 
associated with a lower rate of major cardiovascular events and all-cause mortality 
(OR: 0.30 [95% CI: 0.17-0.42]) (Chow et al., 2010).  
In secondary prevention context, appear cardiac rehabilitation (CR) programs. 
These programs will be specifically addressed in next section. 
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1.2.2. Cardiac rehabilitation 
The AHA defined CR as “coordinated, multifaceted interventions designed to 
optimize a cardiac patient’s physical, psychological, and social functioning, in 
addition to stabilizing, slowing, or even reversing the progression of the underlying 
atherosclerotic processes, thereby reducing morbidity and mortality” (Leon et al., 
2005, p. 369).  
Following this definition, CR should be considered a multicomponent and 
multidisciplinary program with the aim of reducing modifiable risk factors (e.g., 
smoking, cholesterol levels, or hypertension) (Balady et al., 2007; Leon et al., 2005). 
The aim of CR is to reduce the cardiovascular profile risk, promote and maintain a 
healthy lifestyle, improve quality of life, and reduce disability (Balady et al., 2007). 
To address multicomponent objectives, a multidisciplinary health team is needed 
and should include a cardiologist, nurse, physiotherapist, psychologist, dietitian, and 
occupational therapist (British Association for Cardiovascular Prevention and 
Rehabilitation [BACPR], 2012). 
International guidelines recommend CR as an effective and safe intervention (NICE, 
2015), and CR has been proven to be a cost-effectiveness treatment (De Smedt et al., 
2012). Following the AHA and the American College of Cardiology Foundation 
guidelines (see Figure 4), CR is considered an evidence Class I, Level A 
recommendation for those patients with myocardial infarction, coronary artery 
bypass graft surgery, percutaneous coronary interventions, and peripheral arterial 
disease. In those patients with chronic angina, CR is an evidence Class I, Level B 
recommendation. Finally, for those patients with a history of heart failure, CR is an 





Overall, CR is available in 38.8% countries worldwide (Turk-Adawi, Sarrafzadegan, 
& Grace, 2014) of which 68% are in Europe (Bjarnason-Wehrens et al., 2010; 
Vanhees, McGee, Dugmore, Schepers, & van Daele, 2002). In Spain, the incorporation 
of CR programs into the Spanish National Health Service has grown, but it is still low 
in comparison with the rest of Europe. To our knowledge, the last updated studies 
analyzing the status of CR programs in Spain are the ESRECA study and the R-
EURECA registry (de Pablo, 2014; García-Hernández et al., 2014). Authors found 
that in 2014 there were between 76 and 114 active CR programs in Spain. 
Nonetheless, only 7% of patients with cardiovascular diseases were able to benefit 
from CR. Specifically in Andalusia, the most recent study published identified a total 
of 22 CR centers in 2015, with a total of 1764 patients attended in this region 
Figure 4. Classification of recommendation and level of evidence. Reproduced from 
Smith et al., (2011). AHA/ACCF Secondary Prevention: 2011 Update 
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(Fernández, Otero, Torres, & Gómez, 2017). However, the authors pointed that most 
CR centers were in urban areas, generating an access problem for those patients 
living in rural areas.  
Regarding the duration, frequency, and length of the program, recent systematic 
reviews have found that there is no worldwide consensus on the number of sessions, 
which range from a minimum of three weeks (Germany) to a maximum of twelve 
months (Australia), with an average duration of 12 weeks (mean ± SD, 16.8 ±14.6), 
ranging from 4 to 52 weeks, with a median number of prescribed sessions per week 
of 2.5 (mean ± SD, 2.6 ±1.1) (Price, Gordon, Bird, & Benson, 2016; Santiago de Araújo 
Pío, Marzolini, Pakosh, & Grace, 2017). The duration of CR programs differs between 
countries and varies widely. For example, diverse guidelines provide 
recommendations for the number of sessions based on the cardiac risk level of the 
patients and their progress (American Association of Cardiovascular and Pulmonary 
Rehabilitation, 2013; McCreery et al., 2013; Price et al., 2016). In Spain, according to 
the recommendations proposed by the RECABASIC project, the number of 
recommended sessions, ranging from 12 to 36 total sessions, should be determined 
by the patient’s risk stratification (García-Hernández et al., 2017). Similar to Spain 
overall, the number of sessions in Andalusia ranged from five to 36 total sessions 
(Fernández et al., 2017). 
The core components of CR have been standardized. However, the structure differs 
widely by country because of national guidelines and different legislations 
(Bjarnason-Wehrens et al., 2010; Piepoli et al., 2014). Although CR has been defined 
by different international associations, there is still heterogeneity across CR 




standards that should be included in these programs (García-Hernández et al., 
2017). Based on this project, the main objectives of CR in Spain are: 
1. To achieve a healthy lifestyle with control of cardiac risk factors. 
2. To achieve an optimal physical exercise level. 
3. To provide education about cardiovascular disease and its treatment to 
patients and their families. 
4. To provide psychological counseling to patients and their families. 
5. To promote the return to work of patients after the cardiac event. 
Hence, core components aim to optimize cardiovascular risk reduction and to 
adhere to lifestyle behavior changes, promoting an active lifestyle for patients with 
cardiovascular disease. The core components of CR programs include baseline 
assessment, nutritional counseling, risk factor management, psychosocial 
counseling, physical counseling, and exercise training.  
1. Patient baseline assessment 
Patient baseline assessment includes an evaluation of the medical history, a 
physical examination, exercise testing, and a quality of life assessment. With 
this assessment, the patient will receive a care plan and can communicate 
with his/her primary healthcare provider. 
2. Nutritional counseling 
The first step in nutritional counseling is to obtain information about eating 
habits and to evaluate target areas for nutrition intervention. These areas are 
related to weight, hypertension, diabetes, heart failure, and other 
comorbidities. Second, specific and individualized dietary modifications are 
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prescribed to the patient. Among these, psychoeducation and strategies to 
modify behavior are given to the patient and his/her family members. 
3. Risk factor management 
This includes smoking cessation, lipid management, hypertension 
management, weight management, diabetes management, and psychosocial 
management. Evaluation of these risk factors is the first step to achieve 
optimal management and to identify patients who smoke and/or have 
diabetes. After this, education and counseling interventions are provided to 
aid in smoking cessation and to achieve individualized goals regarding each 
associated risk factor. 
4. Psychosocial counseling 
The first objective is to identify psychological distress such as levels of 
depression, anxiety, anger or hostility, social isolation, sexual maladjustment, 
and substance abuse. Individual or group interventions provide education 
regarding stress management and lifestyle changes. Patients with clinically 
significant psychosocial stress should be referred to a mental health 
specialist. 
5. Physical activity counseling 
Physical activity counseling aims to achieve exercise program goals 
according to individual needs, providing recommendations on how to 
incorporate and increase physical activity.  
6. Exercise training 
The aim is to develop an individualized exercise prescription for aerobic and 




Evaluation, interventions, and expected outcomes in each core component are 
updated in secondary prevention guidelines (Balady et al., 2000; Balady et al., 2007; 
Smith et al., 2011; Piepoli et al., 2014). In addition, cardioprotective drugs and 
adherence to medication are included in the management of each specific core 
component detailed above. Key cardioprotective drugs include antiplatelet therapy, 
beta blockers, or anticoagulants (BACPR, 2012). 
CR programs can be delivered in a variety of settings. The most traditional setting, 
at the hospital, is called center-based CR. Other delivery models are home-based 
CR programs, defined as “a structured program with clear objectives for the 
participants, including monitoring, follow-up visits, letters or telephone calls from 
staff or at least self-monitoring diaries” (Taylor et al., 2015, p. 6). A recent review 
comparing home-based and center-based CR programs found that both were 
equally effective and their healthcare costs were similar (Anderson & Taylor, 
2014). Another alternative delivery model is telehealth, or internet-based, which 
provides information and risk factor management by telephone or via internet 
(Clark et al., 2015). A recent meta-analysis found that the delivery of the exercise 
component by telehealth was as effective as hospital-based CR (Rawstorn, Gant, 
Direito, Beckmann, & Maddison, 2016). In this line, a systematic review found that 
community-based CR programs and telehealth delivery showed similar outcomes 
compared to traditional hospital-based CR, but there was insufficient scientific 
evidence to support the effectiveness of internet-based delivery (Clark et al., 
2015).  
In summary, CR programs have been proved as a recommended intervention in 
secondary prevention of cardiovascular diseases. Including multidisciplinary 
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components, the main goals of CR are reducing morbidity and mortality, and 
improving quality of life of the participants.   
1.3.  Patient involvement into cardiac rehabilitation 
Patient involvement into CR programs is a process composed of three phases: 
referral, attendance, and adherence (Gaalema, Cutler, Higgins, & Ades, 2015). 
Following the definition proposed by these authors, referral is the moment the 
healthcare professional refers the patient to CR; attendance is going to at least one 
session of CR; and adherence is the completion of the recommended CR (Gaalema 
et al., 2015) (see Table 1). However, in the literature, several concepts have been 
employed about diverse aspects of the patient involvement process, limiting the 
comparisons between studies (Balady et al., 2011; Dalal, Doherty, & Taylor, 2015; 
Suaya et al., 2007; Turk-Adawi & Grace, 2015). Based on the proposal made by 
Gaalema et al. (2015), non-adherence process can be divided into nonparticipation 
and dropout, defining nonparticipation as not going to any session of CR, and 
dropout defined as the abandonment of the program at any point (see Table 1).   
Table 1.  
Patient involvement and non-adherence process 
Patient Involvement 
Process 
Referral Is the moment the healthcare 
professional refers the patient to CR 
Attendance Is going to at least one session of CR 




Nonparticipation Refers to not going to any session of CR. 
Dropout Defined as the abandonment of the CR 






As mentioned above, the first requirement for patient involvement in CR is being 
referred to a program. Several clinical practice guidelines recommend the referral 
of all cardiovascular patients after suffering a cardiac event (Mosca, Benjamin et al., 
2011; Smith et al., 2011; Thomas et al., 2010). Although the mean referral rate has 
increased in the past decade from 34% to 43.4%, it still remains low, with referral 
rates ranging from 22.2% to 73.7% (Colella et al., 2015; Cortés & Arthur, 2006). 
Cortés and Arthur (2006) conducted a systematic review about sociodemographic 
factors, health status, and healthcare system-related factors predicting referral to 
CR programs. These authors found that referral was associated with being younger 
than 65 years, being an English speaker, being married, male patients, having an 
education beyond high school level, having medical coverage, and having fewer 
complications after the cardiovascular event. Another study found that high-risk 
patients were significantly less likely to receive CR referral (Motivala et al., 2011). A 
recent systematic review found that those patients who smoke are more likely to be 
referred to a CR program (Gaalema et al., 2015). Concerning gender, sex bias in 
referral has been observed over the past decade and across many countries (Cortés 
& Arthur, 2006). Women are less likely to be referred to CR than men (OR: 0.68 [95% 
CI: 0.62-0.74]) (Colella et al., 2015; Scott, Ben-Or, & Allen, 2002). In this line, 
EUROASPIRE IV found that fewer women are advised to follow rehabilitation than 
men (45.9% vs 952.2%, p=0.05) (De Smedt et al., 2016).  
Regarding barriers reported by both patients and professionals affecting low 
referral rates, a meta-synthesis found that most of the patients were not referred to 
CR due to avoidable reasons (Clark, King-Shier, Duncan et al., 2012). Thus, there 
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were three main barriers that influenced referrals: professional barriers (e.g. 
referrals too slow, perception of low patient willingness or capacity, low 
professional knowledge about CR programs), system barriers (e.g. territorial 
services, low financial support), and patient barriers (limited information and 
encouragement regarding CR services) (Clark, King-Shier, Duncan et al., 2012).  
This first step in the process of involvement into CR is relevant, among other 
reasons, due its association with health care costs. A recent study found that health 
care costs were lower in participants of CR and costs were higher in those patients 
who were referred yet never attended any sessions (Alter, Yu, Bajaj, & Oh, 2017 ).  
B. Attendance 
Participation, adherence, or enrollment have usually been employed in the 
attendance phase referring to going at least one session to CR (Gaalema et al., 2015).  
Participation in CR programs has demonstrated reductions in mortality and 
hospitalizations. Heran et al. (2011) found that CR participation reduced all-cause 
mortality by 13% and all-cause hospitalizations by 31%. Regarding the dose of CR, 
there is wide variation. A recent meta-regression found that CR dose may affect 
patient morbidity and mortality, suggesting that at least 12 sessions should be 
prescribed in order to reduce all-cause mortality (Santiago de Araújo Pío et al., 
2017). Another meta-analysis found a reduction in pooled cardiovascular mortality 
(10.4% to 7.6%) and hospital admissions (30.7% to 26.1%) when participating in 
CR programs compared to nonparticipation control subjects (Anderson et al., 2016). 
In this line, a recent study found that those patients who participated in ≥67% of the 




[95% CI: 0.24-0.44]) and lower cardiovascular mortality (HR: 0.35 [95% CI: 0.21-
0.58]) (Alter et al., 2017). 
After the referral process, literature reports a problem in attendance to CR 
programs. A recent meta-analysis found that enrollment ranged from 36.7% to 
84.6% (Oosenbrug et al., 2016), and other studies found participation rates ranging 
from 14% to 35% (Balady et al., 2011; Dalal et al., 2015; Suaya et al., 2007). Over the 
past two decades, several reviews and advisories from the AHA have focused on the 
factors associated with CR participation (Balady et al., 2011; Dalal et al., 2015; 
Jackson, Leclerc, Erskine, & Linden, 2005; Ruano-Ravina et al., 2016; Taylor, Wilson, 
& Sharp, 2011; Witt, Thomas, & Roger, 2005; Wyer, Joseph, & Earll, 2001). These 
studies identified several factors related to participation that can be grouped into 
patient-related factors, medical factors, and healthcare system factors. These 
studies found that, among others, women, older age, low socioeconomic status, low 
educational level, low self-efficacy, low social support, comorbidities, home-care 
responsibilities, work-related factors, distance to CR program, or low strength of 
endorsement of CR participation were factors associated with lower CR 
participation. Participation rates are also different depending on the cardiac 
diagnosis or the risk factors, with higher participation rates among patients with 
coronary artery bypass graft than among those who have had a myocardial 
infarction (OR: 3.55 [95% CI: 3.35-3.76]) (Suaya et al., 2007), and with lower 
participation rates among patients who are smokers (Gaalema et al., 2015). With 
respect to gender differences in enrollment, a meta-analysis found lower enrollment 
in women compared with men (OR: 0.64 [95% CI: 0.57-0.72]) (Samayoa et al., 2014).  
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Regarding barriers to CR attendance, two meta-syntheses found that patients’ 
decisions are influenced by psychosocial barriers (e.g. low insight and beliefs about 
the cardiac event, negative opinions about the service), system barriers (e.g. 
physician communication or lack of recommendation, beliefs about the exercise 
component) and contextual barriers (e.g. long distances, lack of social and family 
support) (Clark, King-Shier, Thompson et al., 2012; Neubeck et al., 2012). Several 
reviews found barriers to participation faced specifically by women that were 
associated with the health provider, the health system, and the individual 
(McCarthy, Dickson, & Chyun, 2011; Scott et al., 2002). 
C. Adherence 
The last phase of patient involvement in CR is adherence to and completion of the 
program. In this phase, terms such as completion, noncompletion or dropout have 
been employed.   
One narrative review found that rates of dropout from CR ranged from 12% to 56% 
(Turk-Adawi & Grace, 2015). Although dropout has been considered a problem of 
adherence to CR, literature is scarce in this area and some authors suggest the 
factors are similar between nonparticipation in and dropout from CR programs 
(Balady et al., 2011). In this line, recent systematic reviews have found that women 
(Ruano-Ravina et al., 2016; Scott et al., 2002; Supervía et al., 2017) and patients who 
smoke were more likely to dropout from CR programs (Gaalema et al., 2015). 
Supervía et al. (2017) found factors specifically affecting women that were 
associated with dropout and these included having multiple comorbidities, being 
younger than 55, obesity, having depressive and/or anxiety symptoms, and smoking 




that completion was explained by perceptions and the degree to which CR programs 
met patients’ expectations (Clark et al., 2013).  
Barriers to CR adherence or completion have been less studied. A meta-synthesis 
found that patients reported several barriers and facilitators that influenced CR 
completion (Clark et al., 2013). On the one hand, patients reported individual and 
contextual barriers such as negative views of the health system, reactions to their 
heart disease, gender roles, or lack of family support as obstacles to completion. On 
the other hand, perceived benefits of CR or social networks were reported as 
facilitators for CR completion. A recent qualitative study found that patients who did 
not complete CR reported having misconceptions about the suitability, the exercise 
component, and the purpose of the program (Herber, Smith, White, & Jones, 2017).  
1.3.1. Treatment gap in cardiac rehabilitation 
Despite the clinical recommendations mentioned previously, participation in CR 
ranged from 20% to 50% (Dalal et al., 2015; Suaya et al., 2007). In Europe, results 
from EUROASPIRE-III and EUROASPIRE IV show that less than one-half of the 
patients with cardiovascular disease have access to CR programs (Kotseva, Wood, 
De Backer, & De Bacquer, 2013; Kotseva et al., 2016). In addition, the 
aforementioned factors and barriers support the idea that a treatment gap exists in 
the secondary prevention of cardiovascular diseases and an inequity in access to CR 
services. To achieve improved patient involvement in CR programs, different 
authors have proposed several strategies. To improve the problem of lack of 
referrals, some authors have proposed automatic referral to CR programs (Ades et 
al., 2017; Grace et al., 2011; Samayoa et al., 2014; Supervía et al., 2017). Automatic 
referral is defined as “the implementation of standing referral orders to CR based on 
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eligible diagnoses supported by clinical guidelines” (Fischer, 2008, p. 475). Some 
authors have shown that an automatic CR referral process can increase enrollment 
rates up to 61% (Ades et al., 2017; Grace et al., 2011; Supervía et al., 2017) 
specifically for women (OR: 1.40 [95% CI: 1.02-1.91]) (Samayoa et al., 2014). Other 
authors have proposed different settings to improve completion. Home-based CR 
settings could increase levels of completion (RR: 1.04 [95% CI: 1.01-1.07]) (Taylor 
et al., 2015), and gender-tailored delivery of CR could increase attendance by 
women up to 90% (Beckie & Beckstead, 2010). However, as a recent review 
highlighted, there is no specific evidence of improved attendance and adherence in 
women. 
Finally, as reviewed above, the literature has focused on factors or barriers 
associated with attendance. However, studies on the specific factors and barriers for 
nonparticipation in and/or dropout from CR programs are scarce. Moreover, 
previous reviews and studies have organized factors associated with non-adherence 
following diverse theoretical approaches, hampering an overall understanding and 
developments in this field (Balady et al., 2011; Clark, King-Shier, Duncan et al., 2012; 
Clark, King-Shier, Thompson et al., 2012; Dalal et al., 2015; Jackson et al., 2005; 






1.4.  Research questions and objectives 
To summarize, cardiovascular diseases are the leading cause of death worldwide 
among both sexes. Although prevalence rates are typically lower in women than in 
men, mortality rates tend to be higher in women. In addition, the literature has 
widely shown that more than the 50% of cardiovascular disease mortality is 
associated with modifications in risk factors. For these reasons, prevention of 
cardiovascular diseases is essential. Secondary preventive interventions include CR 
programs. Following international guidelines, CR programs are multidisciplinary 
and multifactorial interventions that aim to reduce morbidity and mortality as well 
as improve quality of life in patients with cardiovascular diseases. For more than 
two decades, several meta-analyses and reviews have shown that attendance and 
adherence to these programs reduces the morbidity and mortality associated with 
cardiac events.  
Despite proven benefits of adherence to CR programs, non-adherence rates remain 
high, increasing mortality and readmissions of patients with cardiovascular disease. 
Although several studies have pointed factors associated with adherence, there are 
some gaps in the literature. First, no previous studies have specifically focused on 
nonparticipation in and/or dropout from CR. Second, although female gender has 
been mentioned in the literature as a risk factor for non-adherence to CR programs, 
previous studies have failed to address the barriers women face for both 
nonparticipation in and/or dropout from CR. Finally, in Spain, no previous studies 
have focused on the reasons for dropout from CR programs in women. 
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Thus, the following specific research questions will be addressed: 
1. What are the factors associated with nonparticipation in and/or dropout 
from CR?  
2. What are the barriers reported by women for nonparticipation in and/or 
dropout from CR? 
3. What are the specific reasons for CR dropout from the perspective of 
women who dropped out of the program?  
The general objective of this thesis is to provide insight into the problem of non-
adherence to CR programs in women. Consequently, the specific objectives of this 
thesis are: 
1. To synthesize the literature about the factors associated with 
nonparticipation in and/or dropout from CR. 
As mentioned in Chapter 1, several factors have been associated with adherence. 
However, no previous studies have focused on the factors associated with both 
nonparticipation in and/or dropout from CR. For this purpose, a systematic review 
of prospective cohort studies was carried out.  
2. To synthesize the literature about the barriers associated with 
nonparticipation in and/or dropout from CR in women. 
Studies have shown that women have higher rates of non-adherence to CR. 
However, previous studies have failed to address the barriers faced by women for 
their nonparticipation in and/or dropout from CR. Accordingly, a systematic review 




3. To explore cardiovascular professionals and women’s perceptions of 
their reasons for dropout from these programs.  
Women are usually underrepresented into CR programs. In order to explore 
women’s perceptions of their reasons for dropout from CR programs a qualitative 
study was conducted.  
To achieve objectives 1 and 2, systematic review methodology was undertaken. 
According to the Cochrane definition, a systematic review  
“Attempts to collate all empirical evidence that fits pre-specified eligibility 
criteria in order to answer a specific research question. It uses explicit, 
systematic methods that are selected with a view to minimizing bias, thus 
providing more reliable findings from which conclusions can be drawn and 
decisions made” (Antman, Lau, Kupelnick, Mosteller, & Chalmers, 1992; 
Oxman & Guyatt, 1993; in Higgins & Green, 2011 retrieved from 
http://handbook-5-1.cochrane.org/).  
More precisely, a systematic review implies several steps. First, predefined 
eligibility criteria are needed for the inclusion of the studies. Second, a systematic 
search must be performed following a reproducible methodology that identifies all 
eligible studies. Third, after the inclusion of the studies, an assessment of the validity 
of the findings is conducted through the assessment of risk of bias in each study. 
Finally, a synthesis of the findings is presented (Higgins & Green, 2011). 
To achieve objective 3, a qualitative study was carried out employing both semi-
structured interviews and a focus group. To address subjective health needs, 
qualitative data is required. These qualitative data aim to provide a better 
understanding of how health problems impact patients’ lives and what type of 
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support they might need. In this line, following the conceptual framework developed 
by NICE (Kelly et al., 2009), where the patients’ lifeworld is at the center, research 
needs to be open to diverse research designs that encompass socioeconomic, 
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The overall objective of this thesis was to provide insight into the problem of non-
adherence to CR programs in women. To this end, three empirical studies were 
undertaken (Chapter 2, articles I, II and III). These studies illustrated associated 
factors and barriers reported on nonparticipation in and/or dropout from CR, first, 
from the point of view of the literature (articles I and II) and, second, from the point 
of view of women and cardiovascular professionals (article III).  
To address the main objective of this thesis, it was first necessary to identify the 
factors associated specifically with non-adherence to CR programs. Thus, Chapter 
2, article I, aimed to systematically review prospective cohort studies that evaluate 
factors associated with nonparticipation in and/or dropout from CR programs. To 
our knowledge, this was the first systematic review to provide a comprehensive 
overview of associated factors for both nonparticipation in and/or dropout from CR 
programs. Following a socioecological model, factors were grouped into 
intrapersonal factors, clinical factors, interpersonal factors, logistical factors, CR 
program factors, and health system factors. On the basis of this first study, article II 
sought to provide insight into women’s barriers reported specifically for 
nonparticipation in and/or dropout from CR programs. Following the same 
socioecological model as in article I, women’s barriers were grouped into 
intrapersonal barriers, interpersonal barriers, logistical barriers, CR program 
barriers, and health system barriers. To achieve a deeper knowledge concerning the 
low involvement of women in CR, article III aimed to explore the main reasons for 
their dropout from a qualitative perspective. As in the previous two studies, a 
socioecological model was followed. This approach enabled us to structure the 
women’s reasons for dropout from CR programs into the following factors: 
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intrapersonal, interpersonal, logistical, CR program characteristics, and health 
system.  
This thesis shows three key findings. First, the non-adherence phenomenon is 
complex with several interrelated factors and barriers. Second, the results from the 
three studies are embedded into the same socioecological model. Third, specific 
factors and barriers are identified in each level of the model. These three key 
findings promote practical implications across multiple levels in prevention and 
promotion health policies.  These key findings will be discussed below. 
The first key finding is the complexity of the non-adherence process. The results 
highlighted the importance of splitting the process into its phases, thus, 
nonparticipation in and dropout from CR programs. Specifically, factors and barriers 
are different in each phase of the process. Taking this into consideration, different 
practical implications could be implemented in each phase, promoting the 
adherence of the general population and, more specific, of the women.   
The second key finding of the present thesis is that the results from the three 
studies are embedded into a socioecological model. Socioecological models have 
been widely proposed for health promotion and interventions (Bronfenbrenner, 
1979; Dahlgren & Whitehead, 1991; Marks, Murray, Evans, & Vida-Estacio, 2011; 
McLeroy et al., 1988). Based on the previous literature on ecological models and 
perspectives, the results from the three studies supported the idea of a 
socioecological model for the explanation of patient involvement in CR programs 
(see Fig 5). Acting through five structures, this model includes both the individual 
and the environmental factors and barriers that may influence women’s 




non-adherence process. This socioecological model presents the characteristic that 
each level is equally important. The levels are interrelated and influence each other. 
Moreover, the employment of a socioecological model provides a framework for 












The third key finding is, based on the proposed socioecological model, factors and 
barriers are divided into five levels: intrapersonal and clinical; interpersonal; 
logistical; CR program characteristics; and health system.  
Within the intrapersonal and clinical level, in article I, we found that being a 
woman was associated with nonparticipation in CR but not with dropout. Namely, 
gender was a controversial factor in its association with nonparticipation in and/or 
dropout from CR. In addition, the results revealed that a risk profile might exist in 
INTRAPERSONAL AND CLINICAL 
FACTORS AND BARRIERS 
INTERPERSONAL 
FACTORS AND BARRIERS 
LOGISTICAL 
FACTORS AND BARRIERS 
CR PROGRAM CHARACTERISTICS 
HEALTH SYSTEM 
FACTORS AND BARRIERS 
Figure 5. Socioecological model of factors and barriers to women’s non-adherence to CR 
programs. 
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cardiovascular patients comprising low socioeconomic and educational resources 
as well as low healthcare self-management. Following the cardiac risk factors 
presented in Chapter 1, patients with this profile might present related unhealthy 
lifestyle habits such as smoking, obesity, higher cholesterol levels, or type 2 diabetes 
mellitus. In addition to these results, in article II, women cited comorbidities and 
self-reported health problems as barriers for nonparticipation in and dropout from 
CR. Results from the three studies suggest that a women-specific cardiac risk profile 
might exist, influencing their non-adherence to CR programs. Specifically, women 
with a cardiac event tend to be older, with more comorbidities, mood or mental 
diseases, financial problems, and family and social commitments. These results are 
in agreement with the literature, which pointed out, that women with 
cardiovascular diseases tend to be older and present more comorbidities (Mosca et 
al., 2000; Regitz-Zagrosek et al., 2016). In line with these results, in article III we 
found that women reported depressive symptoms and lack of motivation as reasons 
for CR dropout. As will be addressed in practical implications (in Chapter 4), 
prevention programs should pay special attention to people with these risk profiles 
to promote healthier lifestyle habits to prevent nonparticipation and dropout from 
CR programs.  
At the interpersonal level, in article I, we found that being single and having low 
social support was associated with nonparticipation in and dropout from CR. 
Specifically for women, in articles II and III, they reported not having family and 
social support. Interestingly, though, social support was widely reported as a barrier 
in women studies but appeared to a small extent in general population studies as an 
associated factor. In this line, in article I, only four studies employed a women-




would be that women are at risk due to social isolation and may require greater 
social support to participate in and complete CR programs. It is noteworthy that, in 
article I, caregiver responsibilities did not appear as a factor associated with non-
adherence. An explanation for this might be that caregivers are predominantly 
women. This need for social and family support is also related to the caregiver role 
reported by women as a barrier for nonparticipation in and dropout from CR.  
Barriers at the logistical level have been widely reported in the literature as 
associated factors for non-adherence to CR. Nevertheless, we found that, except for 
being dependent for transport, logistical factors were associated with 
nonparticipation in but not with dropping out from CR in the general population. 
However, logistical barriers were reported by women in articles II and III. In article 
II, women reported transport problems and distance as barriers for dropping out 
from CR. In addition, the cost of CR and the cost of transport to CR were reported as 
barriers by women. In this line, in article III, women reported needing financial 
assistance for transport to access the program, and having to travel long distance to 
the CR. It is possible that women might face financial issues that also interact with 
logistical issues such as not being a driver or relying on other people that makes 
adherence to CR programs difficult. One possible explanation for the near absence 
of logistical factors associated with CR dropout might be that there are fewer studies 
focused on factors associated with dropout from CR programs than on 
nonparticipation. 
With respect to CR program level, article I showed that only the previous 
participation in another CR program was a factor associated with nonparticipation, 
whereas several barriers were identified in articles II and III. Furthermore, barriers 
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related to the CR program characteristics were mainly reported for nonparticipation 
than for dropout. As health beliefs and perception about the disease and the 
treatment were identified for nonparticipation in CR, it is plausible that patients 
might have preconceived ideas about what CR is, the components of the programs, 
and what is expected from the participants. Regarding dropout, women reported in 
articles II and III that they dropped out from the program due to the timing. Usually, 
CR takes place in the mornings, conflicting with social and family demands. Future 
studies should address whether the possibility of choosing different time schedules 
could improve completion of CR programs.  
The cardiovascular professionals in article III highlighted that women might not feel 
comfortable or dislike the exercise component, this result being in agreement with 
a previous qualitative study (Clark, King-Shier, Thompson et al., 2012). However, 
results from the semi-structured interviews of women in article III pointed to the 
possibility of two exercise profiles for women: lower- and higher-level exercise. 
Some women dropped out from the CR program because they expected more 
exercise activity. Other women felt pain during exercise. It is plausible that 
professionals have the perspective that all women are older, less functional, and 
suffer more pain or comorbidities than their male counterparts, resulting in a 
barrier for women to complete CR programs.  
Finally, within the health system level, results from article I pointed that lack of 
referral was an associated factor for nonparticipation into CR programs. In women, 
results from article II highlighted that women faced lower rates of referral to CR. 
Lack of referral was widely reported by women and supports previous literature. 




healthcare providers do not automatically refer women to CR programs. In 
consonance with previous literature, a possible explanation for lower referral rates 
in women could be that healthcare providers perceive women as older, with more 
comorbidities, a poorer cardiac diagnosis, financial problems, less interest in CR, 
other life priorities or inaccurate perceptions of their CR needs (Scott & Allen, 2004; 
Supervía et al., 2017). In this line, in article III, healthcare professionals emphasized 
that there is some disinformation about cardiovascular disease in women at the 
patient, social, family, and health system levels. This lack of awareness about the 
importance of prevention of cardiovascular diseases in women might be one of the 
causes of higher mortality rates among women than among men. Moreover, the 
belief that cardiovascular diseases have fewer consequences for women could be 
another reason for lower referral rates as has been reported in literature. 
Strengths 
The main strength in this thesis is the use of different methods to gain a deeper 
knowledge of the phenomenon of patient’s involvement in CR. By doing this, we 
were able to integrate the clinical evidence from the systematic reviews, the views 
of patients and health professionals, and the qualitative study. As a strength of both 
systematic reviews presented in this manuscript (articles I and II), a total of 15.727 
articles were retrieved, with a total sample of 68,042 patients in the 67 studies 
included, providing an updated overview of the scientific literature. A second 
strength is the division between nonparticipation in and/or dropout from CR 
programs contributing more comprehensive data on the adherence process. A third 
strength is that both systematic reviews followed the PRISMA statement (Moher, 
Liberati, Tetzlaff, & Altman, 2009). Consequently, the entire process was previously 
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registered in a protocol (see PROSPERO registration numbers in each article). These 
systematic reviews have updated previous reviews in the field. Likewise, regarding 
article III, the results were reported following the consolidated criteria for reporting 
qualitative research checklist (Tong, Sainsbury, & Craig, 2007). Accordingly, the 
study followed the quality criteria for this study design, enabling a better 
understanding of the process and the results.  
Limitations 
All research studies should be interpreted with caution due to diverse limitations, 
this thesis included. First, not all the studies included in the systematic review 
presented in Chapter 2, article I, provided adjusted results, and a certain degree of 
heterogeneity remained due to differences in CR components, sample sizes, follow-
up periods, and the lower proportion of samples of women in comparison with 
samples of men.  
The main limitation of the study presented in article II is that some of the articles 
reported barriers for nonparticipation in and/or dropout as secondary results. This 
led to the inclusion of diverse study designs. Hence, it was not possible to estimate 
the homogeneity in the barriers reported.  
Finally, the main limitation in the qualitative study, article III, is that it was carried 
out in a Spanish region, which has specific health system policies and strong cultural 
components. For this reason, it is plausible that some health system barriers 
reported in the other studies did not appear in the qualitative analysis, such as the 
cost of the program. Despite this, the rest of the reasons for dropout from CR 
programs were similar to the barriers reported in article II, presuming equivalent 
results in other European countries.  
 
 










In line with the general aim of this thesis, we examined the factors and barriers 
related to women’s non-adherence to CR programs. For this purpose, we carried out 
three studies. By identifying the factors and barriers associated with both 
nonparticipation in and/or dropout from CR, a more comprehensive understanding 
of the process of patient involvement in these programs was achieved. The primary 
outcomes of this investigation are the described below. 
First, this thesis contributes more in-depth knowledge of the issues general 
population and, specifically women, face that result in their non-adherence to CR 
programs. By identifying factors and barriers reported by women, more accurate 
and multilevel health policies may be developed and implemented. In this line, Goal 
3 of the Sustainable Development Goals adopted in 2015 by the United Nations 
(2018), strives to “ensure healthy lives and promote well-being for all at all ages”. 
One of the targets is to reduce premature mortality from non-communicable 
diseases by one third by 2030. Cardiovascular disease is one of the four main types 
of non-communicable diseases that contribute to mortality. The report published in 
March of this year (UN, 2018) highlights the need to promote science and research 
and to implement a holistic approach to each health system strategy. In this sense, 
more women should be included in cardiovascular diseases and CR studies. 
Although some scientific progress has been made to improve adherence to CR, 
women are still underrepresented in these studies. As mentioned by Alosaimi, Reyes 
and Brown (2017), “there is no specific significant evidence of improvements in 
women’s uptake and adherence”.  
Second, a contribution in a specific field of the non-adherence process has been 
made through the highlighting of the division between nonparticipation in and 
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dropout from CR. Since nonparticipation and dropout are two different phases along 
the non-adherence continuum, factors and barriers influence each one differently. 
Future studies could address non-adherence issues by providing results separately 
or by undertaking research with participants who did not participate or who 
dropped out.  
Third, throughout the updating of the literature, the need for future studies 
explaining the interactions between several associated factors and gender is 
highlighted. Specific attention should be paid to women in the prevention of CVD 
and the promotion of their adherence to CR programs.  
Taking together the previous literature and the results from this thesis, suggestions 
for future research are identified. Previous reviews have highlighted that women 
were at higher risk for nonparticipation (Jackson et al., 2005; Ruano-Ravina et al., 
2016; Scott, Benn-Or, & Allen, 2002; Supervía et al., 2017). However, these reviews 
included diverse study designs and did not differentiate between nonparticipation 
in and dropout from CR, leading to potentially biased results. To test the association 
between gender and its specific relation to CR nonparticipation and/or dropout 
phenomena, future cohort studies that assess both outcomes separately are needed. 
In addition, there are several factors with scarce evidence or controversial 
associations with nonparticipation in and dropout from CR, such as age, gender, 
ethnicity, employment, practical support, illness beliefs, cardiac event, or CR 
program factors. To gain a deeper knowledge of the CR non-adherence process, 
further prospective cohort studies to evaluate the association of these controversial 
factors with nonparticipation in and/or dropout from CR are needed. Because 





assessing potential mediator or moderator variables between single factors such as 
gender, age, or socioeconomic status and their association with both 
nonparticipation in and/or dropout from CR. Moreover, future studies can also 
address different perspectives for a more thorough explanation of CR non-
adherence. One of the future lines could provide a standard framework for the 
representation of the probabilities of various levels of non-adherence through a 
Bayesian network. Another future line could focus on the assessment of different 
ethnicities and their involvement in CR programs. Other qualitative studies could 
explore reasons for nonparticipation in CR in women. With the future aim of 
creating a general framework to explain patient involvement in CR, systematic 
reviews and qualitative studies to explore factors and reasons reported by men are 
also needed.  
With respect to practical implications resulting from this thesis, it might prove 
useful to clinicians and policymakers in order to develop specific evidence-based 
interventions. These findings argue in favor of developing multifactorial health 
policies, to improve participation from different levels such as patient, social, and 
health system levels. Following the proposal of Green and Britten (1998), medical 
interventions need to be integrated within the social life and perspectives of the 
patient. In this sense, the combination of two systematic reviews and a qualitative 
study in this thesis provided greater insight into CR interventions. Thus, following 
the socioecological model, several practical implications are proposed:  
- Intrapersonal level 
▪ Educate patients about their cardiac risk factor profile, benefits of 
adopting a healthy lifestyle, and benefits of CR participation.  
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- Interpersonal level 
▪ Improve peer and family support. Community services and social 
support may enhance participation in CR programs.  
- Logistical level 
▪ Access to a shuttle service to and from the program. For those 
patients with low socioenomic status or non-drivers, access to a free 
transport service should be provided. 
- CR program level 
▪ Adapt and improve CR program information. After suffering a cardiac 
event, patients may present illness and treatment beliefs that can 
interact negatively with the importance and objectives of CR 
programs.  
▪ Provide psychological screening and counseling. Treating low 
motivation, emotional distress, or inaccurate health beliefs prior to 
starting a CR program would encourage patients to participate and 
prevent early dropout. 
▪ Offer varied time schedules for CR programs. Modular CR components 
should also be offered. Women reported that programs scheduled in 
the mornings are inconvenient. Offering diverse schedules might 
promote completion of the programs.  
▪ Assess the specific needs of patients to offer more adaptive programs 
and provide post-discharge health support.  
- Health system level 
▪ Educate cardiovascular professionals and providers about eligibility, 





should be paid to patients with the risk profiles detailed in previous 
chapters, with the objective of promoting adherence to CR. 
▪ Implement and develop health policies for automatic referral. 
Referral should be implemented as a performance measure of health 
quality after a cardiac event, following the indications reported by 
different international guidelines. 
▪ Offer community- and home-based CR programs. For women with 
logistical or financial problems, offering a program closer to their 
residence might promote CR participation and completion.  
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